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Abstract 
Concentrating solar power (CSP) with thermal storage can help integrate the increasing amounts of intermittent renewables in 
China and the US. An interconnected fleet of CSP stations in the deserts of China and the US can supply fully dispatchable or 
baseload electricity for the demand centers, via long-distance HVDC lines. In China the solar power cost at the point of delivery 
is at or below 20 $c/kWh, if the CSP fleet utilizes the solar resources in Tibet. In the US regional weather patterns make it 
economically unfeasible, although technically possible, to generate fully dispatchable CSP. 
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1. Introduction 
China and the US are the world’s largest energy consumers and together account for about 40% of global 
greenhouse gas emissions [1, 2]. Whereas the US energy demand and emissions are very high, in total and per 
capita, the Chinese energy demand and emissions are both high and rapidly increasing: both have increased by 
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around 150% in the last decade [3, 4]. Hence, the Chinese and American energy policy choices will have enormous 
influence on the world’s capabilities to limit climate change. In 2014, the two countries together committed to 
climate change and clean energy targets: the US commits to reduce its greenhouse gas emissions by 26-28% by 
2025 compared to 2005, whereas China will peak its emissions and increase the share of non-fossil energy to 20% 
by 2030 [5]. Hence, for the first time, the world’s two largest economies, energy consumers and GHG emitters have 
credibly committed to serious action against climate change. 
Currently, the two countries are the world leaders in renewable power: in 2013, the US had 93 GW of renewables 
(excluding hydropower), whereas China had 118 GW renewables installed [6]. In the US, renewables generated 
some 13% of all electricity in 2014 (7% excluding hydro), after seeing a 10-fold increase in wind power generation 
over the last decade. Still, the US bases its electricity supply on coal (40%) and gas power (27%) [7]. In China, 
renewables (including hydro) surpassed 20% of electricity generation in 2013, and new renewables installations 
exceeded the installation rate of nuclear and fossil power [6]. Reaching its 2014 renewables pledge will require 
China to build 800-1,000 GW of new, mainly renewable, generation capacity – to be compared to the 560 GW 
renewable electricity (excluding hydro) in place globally in 2013 [5, 6]. Today, an 800 GW coal power fleet 
supplies 3/4 of the Chinese electricity supply, greatly contributing to dramatic air pollution in the large cities [2]. In 
China as in the US, replacing this fossil power will require baseload (constant output throughout the year), or at least 
dispatchable, clean capacities to come online, but so far, in both countries, the lion’s share of new renewable 
capacity is wind and solar PV power, both of which are intermittent and hence a potential threat to system stability. 
Both China and the US are dedicating significant efforts to safely integrate increasing amounts of intermittent 
renewables. Measures to smooth or balance intermittent resources include enlarging the grid by expanding 
interconnections, improving demand-side flexibility and increasing the share of controllable power such as 
hydropower, biomass or concentrating solar power (CSP) in the generation portfolio [8]. Renewable power has a 
low power density and needs vast areas of land, which is problematic both due to cost reasons and due to land-use 
conflicts, in particular with agriculture. Whereas the potential for a sustainable expansion of hydropower is limited 
in both countries, and a large-scale expansion of biomass electricity may compete with both food and biofuel 
production, CSP is particularly suited for desert regions, with high levels of direct normal solar irradiance and low 
air moisture content. As deserts are also sparsely inhabited and the land has rather low levels of biodiversity and 
limited productive use for agriculture, the land-use competition for CSP is small. However, the large cities and 
demand centers are located far away from the desert regions, as deserts are highly inhospitable places for 
settlements. Hence, expanding CSP in deserts requires very long distance transmission lines to the centers of 
demand. 
In this article, therefore, we examine the possibility for fleets of CSP stations to deliver controllable and base 
load power from the deserts to the centers of demand in China and the US. For this, we identify the generation sites, 
the optimal fleet compositions and the optimal transmission corridors for long-distance transmission. Finally, we 
calculate the cost of the electricity at the points of demand for baseload and perfectly dispatchable CSP following 
the demand curves of the regions the power is delivered to. 
2. Background  
2.1. Concentrating solar power in China and the US  
Concentrating solar power is an emerging technology, and installation rates remain modest: in 2013, the global 
CSP capacity was 3.4 GW, almost all of it in Spain and California, whereas PV reached 139 GW [6]. It is more 
expensive than wind power and PV, but it has one feature that makes it potentially attractive – the possibility to 
equip it with thermal storage and allow for continuous power generation after sundown or during periods of adverse 
weather. A recent study shows that an interconnected and coordinated fleet of CSP stations equipped with thermal 
storage can supply fully dispatchable and even base load power [9]. Hence, CSP is renewable, controllable and can 
be made baseload capable, and can thus complement and balance the fluctuating supply of other renewable 
generation technologies, making it a potentially highly valuable option for the future renewable power systems [10-
14], in China, the US and around the world.  
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In its 12th Five Year Plan (2011-2015), China has defined a target of 1,000 MW of installed capacity for CSP 
capacity by 2015, and 3,000 MW by 2020. Today, China’s operational CSP capacity is very low, but some 2,400 
MW have been announced or are under development, in part under a feed-in tariff scheme currently set at 19.2 
$c/kWh [15]. The US, in contrast, has 1,400 MW CSP capacity installed (mid-2014) and another 1,000 MW under 
construction [6].  
Both China and the US have deserts with considerable CSP potentials within their borders. This gives them an 
advantage over Europe, on which most CSP research has focused in the past although its largest CSP resource lies 
outside its borders in the Saharan and Arab deserts. The solar resource potential in China is mainly located in the 
desert region in the West of the country, far away from the megacities on the East coast, where most of the 
electricity is consumed. This is similar in the US, where the best solar resources are located in the desert region of 
the Southwest, and most demand centers are located on the East and West coasts. As the potential solar sites and the 
demand centers are far apart, electricity from CSP must be transported over long distances, often over 1,000-2,000 
km or more. Depending on the distance, high-voltage alternating current (HVAC) lines are more suited for links up 
to 800 km, whereas high-voltage direct current (HVDC) lines are more suited for longer distances, because of their 
lower losses and higher capacity per line. The transmission costs, even over such vast distances, typically only add 
few US¢/kWh to total cost, so that the levelised cost of transmission is rarely a significant obstacle to CSP [16]. 
2.2.  Grid expansion and experiences with point-to-point HVDC 
2.2.1. China 
The Chinese power system has six regional power clusters: the North, Northeast, Northwest, Central, Eastern and 
the Southern regions [15]. The clusters are interconnected, but even the large infrastructure investments of the last 
decade have not been sufficient to keep pace with the very rapid demand increase, so that there are considerable 
bottlenecks between the regions. Consequentially, only a few percent of the electricity is traded across regions [15, 
17]. Both renewable electricity and grid interconnections have been a focus of the Five-Year Plans since 2000, with 
the particular aim to bring investment and development to China’s lagging West while meeting the increasing 
electricity needs of the Eastern provinces. Since 2011, renewables are classified as a strategic industry and the 
government has defined national targets for renewables [15]. As a consequence of these plans, China is constructing 
three electricity transmission corridors to connect new generation capacity in the Northern, Central and Southern 
provinces to the demand centers in Beijing, Tianjin, Hebei, Shanghai, Zhejiang, Jiangsu and Guangdong: 
 
• The Northern Corridor connects hydropower stations on the Yellow River and coal bases in the north to Hebei 
Province and the two big cities Beijing and Tianjin; 
• The Central Corridor connects hydropower plants in the upper Yangtze River (and will include resources in Tibet 
by 2020) to the Yangtze River Delta (YRD) mega-region. The Three Gorges Dam is fundamental to this corridor, 
sending 35 percent of its electricity to the YRD; 
• The Southern Corridor sends electricity to China’s manufacturing hub in Guangdong from new coal bases and 
hydropower plants in the south. The Three Gorges Dam also sends electricity to the southern corridor. 
 
For these corridors, China has embarked on a program to construct dedicated point-to-point long-distance 
HVDC. Each of the corridors is expected to exceed 40 GW in capacity by 2020 [18] – a combined capacity 
equivalent to 60 Hoover Dams. Over the last 5 years, China has completed 30 GW of HVDC lines, each of them 
exceeding 2,000 km length, including the 2,200 km 8 GW Hami-Zhengzhou and the 2,100 km 7.2 GW Jinping-
Sunan HVDC lines commissioned in 2014 and 2012, respectively [13, 15]. The large electricity projects in China 
are based on coal and hydropower, and increasingly on wind, and the very long-distance transmission to the coastal 
demand centers go via dedicated point-to-point HVDC lines. Exactly the same approach could be used to transport 
sustainable and dispatchable CSP to the megacities: this, in fact, is exactly what we investigate in the paper.  
2.2.2. United States 
The US transmission system is the emergent result of local utilities to connect cities to adjacent fossil fuels 
plants. Today, the US power system is split into three largely isolated systems – the Eastern, Western and Texas 
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Interconnections. The Interconnections are connected through DC links, allowing for limited power exchange 
among them. There is no national target for renewables, nor a national strategy for the development of the power 
mix, but all such matters are handled at the state level [19]. Hence, there are considerable differences in power 
mixes between Interconnections and also between the power pools within each Interconnection, but all of them are 
strongly based on coal and gas power [7].  
Within the Interconnections, there is much experience with point-to-point HVDC links. In the West, for example, 
the 3,100 MW and 1,400 km long Pacific HVDC Intertie line transmits hydroelectricity from the Pacific Northwest 
to Los Angeles along a distance of 1,400 km [20]. Similarly, the Intermountain HVDC line transports 2,400 MW 
coal power over 800 km from Utah to Los Angeles; these two lines together serve about 1/3 of the households in 
Los Angeles [21]. In the East, the 2 GW and 1,500 km long Quebec-New England HVDC line, one of two multi-
terminal HVDC systems in the world, transports hydropower from Quebec to Montreal and Boston [22]. Other than 
in China, HVDC expansion plans in the US are not driven by increasing demand, but rather by a desire to increase 
interconnectivity and expand and safely integrate renewables [23], especially wind power. Current proposals 
include: 
 
• The 1,300 km Grain Belt Express, which is to connect the wind resources of Kansas to Missouri, Illinois, Indiana 
and markets further east; 
• The 3.5 GW 1,100 km Plains & Eastern transmission line, which will transport wind power from Oklahoma, 
Kansas, and the Texas Panhandle to Tennessee, Arkansas, and other markets in the Mid-South and Southeast; 
• The 800 km and 3.5 GW Rock Island line, which is expected to transport wind power from Iowa to Illinois and 
other states further east.  
 
Hence, the US has experience with long-distance HVDC transmission of remote coal and hydropower (and in the 
future, possibly wind power) to the demand centers, in schemes similar to the CSP projects we examine here.  
3. Methodology 
We assess the possibilities for and costs of dispatchable and baseload CSP supplied to the demand centers of 
China and the US using a four-step model using hourly solar irradiance and weather patterns, highly resolved terrain 
data and hourly demand curves for the supplied regions. 
First, we identify potential desert generation sites. For this, we identify the areas with the highest levels of direct 
normal irradiance (DNI), which is the key determinant of CSP generation costs [16]. We use long-term annual 
irradiance average data, and highly spatially resolved data (for China 0.05x0.05 covering the period 1999-
2005/2007-2013 [24], and for the US 0.1x0.1 covering the period 1998-2009 [25]). We exclude all land with DNI 
levels below 2,000 kWh/m2/year. As CSP utilizes only direct light, cloud cover greatly reduces the heat collection, 
and ultimately the electricity generation. To reduce the impact of local weather phenomena and reduce the weather 
correlation between sites, we maximize the geographical spread between the sites with the highest DNI. For China, 
we consider a) only the best solar sites, which are located in Tibet and b) only the best solar sites outside Tibet, 
which China may want to leave aside for political reasons; these resources are found in Qinghai. For the US, we 
limit the potential sites to a) the current and planned CSP sites and b) among all suitable CSP sites, also in areas not 
presently considered for expansion. We then apply geographical restrictions to land to reduce impact on 
biodiversity, soils and land-use and land-cover change to install the solar plants. We exclude unsuited terrain, such 
as hard pans, forest, cropland, wet lands, water bodies, glaciers and settlements [26, 27], all protected areas [28] and 
terrain with slope exceeding 2.1% [29, 30]. We assume dry-cooled CSP tower stations, so that water availability 
does not limit the site selection [31]. 
Second, we optimize the plant siting, design and operation of the entire plant fleet, so as to fully meet the actual 
hourly demand curves of the demand centers, or to produce baseload power. This includes the costs for intra-fleet 
transmission, for which each plant is connected to two others to make the fleet n-1 secure. For the plants at existing 
sites in the US, we assume the CSP stations to be in a copper plate, as these sites are already interconnected via the 
AC grid, so in this specific case we model no intra-fleet transmission. The analysis is performed with Calliope, a 
linear programming model for spatial-temporal energy system cost optimization [32, 33]. Calliope simulates the 
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behavior of a CSP plant in each of the selected pixels, and optimizes the size of the solar field, thermal storage and 
power block, excluding sites that are not needed. The objective function is to minimize system cost, so the results 
provide the most techno-economically feasible system given the input constraints, which in our case are the 
geographical exclusion factors, the irradiance level, the construction and operation costs and the two types of 
demand curves. Calliope calculates the minimized costs for meeting all demand using the CSP fleets. For both 
countries, we use hourly resolved irradiance data, and highly spatially resolved data (for China 0.05x0.05 [24], and 
for the US 0.038x0.038 [34]). The construction and O&M costs for a solar tower plant are from Turchi and Heath 
[35]. 
For China, we use the 2013 hourly demand data for six grid areas (we have no data for the autonomous provincial 
power network of Tibet) [15, 36, 37]. The northern, northeastern and northwestern areas have winter peak demand 
and the central, eastern and southern grids have a larger summer peak demand. For the US, we use 2014 hourly 
demand data for six grid areas supplying some of the largest US metropolitan areas (the California ISO, the 
Southwest Power pool, Texas (ERCOT), New England ISO, Midcontinent ISO and the PJM Interconnection). All 
the grid areas had usually a summer peak demand. For both countries, the demand curves are scaled so that the peak 
load is lower than the maximum CSP capacity (maximum number of generation sites times maximum capacity per 
site times number of sites). The maximum size of the solar field per site is determined by the size of each solar data 
pixel; for both countries, we assume the same capacity-to-area ration as in Ivanpah, [38], which is currently the 
world’s largest solar tower station. To satisfy a real, higher demand, the number of plants would have to scale up 
accordingly. 
Third, we identify the optimal transmission routes from the fleet to the demand centers, using a GIS algorithm to 
minimize economic, social and environmental costs. This GIS algorithm relies on a weighting approach based on 
relative costs, also called friction costs, which are assigned to each land pixel to weight its relative suitability for line 
construction. Friction cost parameters are divided into isotropic and anisotropic gridded data. Isotropic gridded data 
have the same value in all directions, as land cover typology, whereas anisotropic data contains data in a specific 
direction such the z axis, as the slope of the terrain. We assign a value of 1.0 for the base cost value of the friction 
image up to a value of 10.0 depending on the typology of land; we assign base costs for grassland and bush land – 
making them the most attractive terrains to build in – and increase costs to land with highest ecological value such 
as protected forests. For building in hilly or mountainous areas, where the slope makes construction laborious, we 
assume friction costs of 1.0 for slopes up to 20% and range the slope in steps of 45% up to a friction factor of 10.0 
equivalent to slopes of 200% or higher. For intra-fleet transmission, we model HVAC lines connecting the plants of 
the fleet. For the long-distance transmission, we model HVDC links from the fleet to the demand centers so as to 
achieve the least-cost configuration. All transmission cost data are from Parsons Brinckerhoff [39] and 
Black&Veatch [40]. 
Fourth, we add the levelized generation (including intra-fleet transmission) and long-distance HVDC 
transmission cost to the total levelized cost of electricity (LEC) at the point of delivery in each of the demand 
centers. Cost figures are in 2012 $c. 
4. Results 
4.1. China 
In the Chinese scenarios, we examine CSP production and transmission from a) Tibet and b) Qinghai to the 
demand centers further east. In the Tibet scenario, which utilizes only very good CSP sites with an average DNI of 
2,654 kWh/m2/year, an irradiance level similar to the one in northern Africa, the costs are relatively low. The result 
of the optimized fleet and transmission siting, design and operation (see Fig. 1) shows that a fleet of CSP plants 
located in Tibet is capable of supplying fully dispatchable power, fully following the demand curve of the six 
demand regions, and also to supply baseload electricity. The costs at the point of demand are 19-20$c/kWh, both to 
follow a demand curve and supply baseload. The HVDC transmission lines are very long, ranging from 1,700 km 
(Tibet-Chongqing) to 3,800 km (Tibet-Shenyang).  
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
Demand following LEC $c/kWh  
[1] Shenyang: 20 
[2] Beijing: 20 
[3] Xi’an: 20  
[4] Shanghai: 20 
[5] Chongqing: 19 
[6] Guangzhou: 20 
Baseload LEC $c/kWh  
[1] Shenyang: 20 
[2] Beijing: 20 
[3] Xi’an: 20  
[4] Shanghai: 20 
[5] Chongqing: 20 
[6] Guangzhou: 20 
Fig. 1. Levelized electricity cost at point of demand for China when supplied by a CSP fleet in Tibet. 
 
The second scenario examines a fleet of CSP stations in Qinghai (see Fig. 2), without utilizing the resources in 
Tibet. The Qinghai average DNI level of the sites selected here is 2,132 kWh/m2/year, an irradiance level similar to 
southern Spain. A fleet of plants located in Qinghai can follow the demand curve of the six regions at 32 $c/kWh 
and supply baseload at 33-34 $c/kWh. Relying solely on the power supply from Qinghai thus increases the costs by 
60-70% compared to the Tibetan scenario. The transmission lines, however, are considerably much shorter than in 
the Tibetan scenario and are comparable in length to those already constructed in China, ranging from 1,200 km 
(Qinghai-Xi'an) to 2,500 km (Qinghai-Shenyang). In both scenarios, the transmission infrastructure adds 1-2 
$c/kWh to the generation cost, corresponding to less than 7% of the total cost at the points of delivery. 
 

Demand following LEC $c/kWh  
[1] Shenyang: 32 
[2] Beijing: 32 
[3] Xi’an: 32  
[4] Shanghai: 32 
[5] Chongqing: 32 
[6] Guangzhou: 32 
Baseload LEC $c/kWh  
[1] Shenyang: 34 
[2] Beijing: 33 
[3] Xi’an: 33  
[4] Shanghai: 33 
[5] Chongqing: 33 
[6] Guangzhou: 33 
Fig. 2. Levelized electricity cost at point of demand for China when supplied by a CSP fleet in Qinghai. 
4.2. United States 
In the first scenario for the US, we limit the set of possible generation sites to those where a CSP plant has 
already been constructed, or where one is under construction or in planning phase (see Fig. 3). The annual average 
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DNI level of these sites is 2,506 kWh/m2/year. A fleet of plants located on a subset of these sites is capable to follow 
the demand curves of the six power regions at costs of 39-41 $c/kWh, and to supply baseload at 41-42 $c/kWh. The 
transmission lines are long, ranging from 1,700 km (Southwestern deserts-Houston) to 4,200 km (Southwestern 
deserts-Boston). As California has CSP plants already installed that are supplying power to the grid, we assume that 
no additional HVDC lines transmission was for supplying Los Angeles. 
 

Demand following LEC $c/kWh  
[1] Boston: 39 
[2] Chicago: 40 
[3] Indianapolis: 41  
[4] Oklahoma City: 40 
[5] Houston: 40 
[6] Los Angeles: 40 
Baseload LEC $c/kWh  
[1] Boston: 41 
[2] Chicago: 41 
[3] Indianapolis: 42  
[4] Oklahoma City: 42 
[5] Houston: 42 
[6] Los Angeles: 41 
 
Fig. 3. Levelized electricity cost at point of demand for the US when supplied by a CSP fleet at existing/planned sites. 
 
In the second scenario, we do not limit the potential sites but choose from all possible generation sites with a high 
DNI (see Fig. 4). These new solar sites are located in the state of Nevada, Arizona, Colorado, New Mexico and 
Texas. The annual average DNI of all sites is 2,504 kWh/m2/year, which is practically identical to the previous 
scenario. Also in this case, it is possible to generate baseload and to fully follow the demand curves of the supplied 
regions, but the costs are high: 37-38 $c/kWh for demand following and 39-40 $c/kWh for baseload. Hence, the 
larger supply area reduces costs by 5% compared to the first scenario. As the generation area is larger, the HVDC 
links are shorter than in the first scenario, ranging from 900 km (Southwest-Houston) to 3,300 km (Southwest-
Boston); also here we assume that no additional HVDC line is necessary to supply Los Angeles. In both scenarios, 
the transmission infrastructure adds 1-2 $c/kWh to the generation cost, corresponding to less than 6% of the total 
cost at the point of delivery. 
 

Demand following LEC $c/kWh  
[1] Boston: 37 
[2] Chicago: 37 
[3] Indianapolis: 38  
[4] Oklahoma City: 38 
[5] Houston: 38 
[6] Los Angeles: 37 
Baseload LEC $c/kWh  
[1] Boston: 39 
[2] Chicago: 39 
[3] Indianapolis: 40  
[4] Oklahoma City: 39 
[5] Houston: 39 
[6] Los Angeles: 39 
 
Fig. 4. Levelized electricity cost at point of demand for the US when supplied by a CSP fleet at all suitable sites 
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5. Discussion 
An interconnected and coordinated fleet of CSP stations equipped with thermal storage can provide fully 
dispatchable and load-following renewable electricity, and even baseload power, to the centers of demand in both 
countries. The costs of doing so are well within the existing feed-in tariff for CSP in China, at around 19.2 $c/kWh, 
but it is much more expensive and not competitive in the US, mainly because of the North American Monsoon. 
For China, generating CSP in a fleet of plants in Tibet is the most attractive configuration from a cost 
perspective: excluding Tibet and utilizing only the Qinghai solar resource is 60-70% more expensive than a Tibet-
based supply system, although the power lines are shorter. Hence, there may be political reasons to not base a part of 
the future electricity supply of China on Tibetan resources and, indeed, the first large CSP project is not in Tibet but 
in Qinghai [15]. Doing so at scale, for an entire fleet of CSP stations, would however come at a high economic cost. 
We have however shown that both baseload and load following are economically feasible, despite the long 
transmission lines required, if the supply is based in Tibet.  
For the US, it makes little difference in terms of cost if a future CSP fleet is located where projects are planned or 
over a larger area: the solar resource is equally good over vast areas in the Southwest. Generating CSP over a larger 
area has minor (~5%) cost advantages, mainly located to the lower correlation of local weather patterns, but even the 
broadest feasible geographical expanse does not cancel out the effects of the monsoon, which affects the entire 
region. Thus, posing an extreme availability constraint on CSP – here, we assume 100% baseload or demand 
following – is not economically feasible. Previous research has however shown that relaxing this requirement to 
70% or 80% baseload capability or load following, comparable to what most fossil power plants bring, reduces the 
generation cost to a more reasonable 15-18 $c/kWh [9].  
In the future, the need for electricity that is both renewable and dispatchable will grow, as higher and higher 
shares of intermittent renewables feed in to the grids of China, the US and other systems around the world. Fully 
dispatchable solar power from CSP fleets in the deserts is not, and may never become, the cheapest option, but it 
may become necessary solutions to the reliability problems ahead. However, the access to this resource is dependent 
on long – sometimes very long – transmission lines from the deserts to the centers of demand. Deployment of intra-
fleet networks and long point-to-point lines does not affect significantly the overall levelized cost, but it does greatly 
increase the complexity of the project. The deployment of point-to-point lines across states and regions may require 
for significant intra-state cooperation, especially in the US, where the permitting and construction of a power line is 
often a lengthy process. Yet, a CSP expansion in the US and China have a considerable advantage compared to 
Europe, which would require not only multi-level decision making within their own country but also among several 
exporter, transit and importer countries. It thus appears that the main challenge to supply fully dispatchable solar 
power to the demand centers in China and the US is not technical or economical, but political, requiring coordinated 
policy action among states and policy levels to facilitate the deployment of such long-distance transmission. Still, 
exactly the type of HVDC links we discuss here exist in both countries: China has a large experience deploying 
long-distance and very high-capacity HVDC transmission lines in the last 5 years, and similar HVDC links have 
been in use in the US for decades. Although these schemes transport mainly coal and hydropower, this provides a 
proof of concept that, although challenging, such CSP and point-to-point long-distance transmission schemes are 
technically possible as well as economically and politically feasible.  
6. Conclusions 
We have shown that an interconnected fleet of CSP stations in the deserts of China and the US can supply fully 
dispatchable or baseload electricity for the growing demand centers. In China, the cost of such solar power at the 
point of delivery in the large cities is reasonable, at or below 20 $c/kWh, if the CSP fleet utilizes the excellent solar 
resources in Tibet. Basing the CSP supply on non-Tibetan resources, which may or may not be politically attractive 
and avoid longer-term political tension between the central government and Tibet, is possible, but it is an 
economically costly solution. In the US, it is technically possible but not economically feasible to require the CSP 
generation to be fully dispatchable due to the presence of the North American Monsoon, which creates adverse 
weather over vast areas during late summer. Relaxing the availability constraint to similar levels as fossil fuel power 
plants bring, would make an interconnected CSP fleet economically attractive. In both countries, the very long 
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HVDC lines add complexity to a large-scale CSP expansion, although it hardly adds to the levelized cost at the point 
of delivery. Simultaneously, both countries have experience with large-scale power transmission via dedicated 
point-to-point HVDC lines over large distances, in schemes similar to the one we investigate here, providing proof-
of-principle that such solutions are technically possible as well as economically and politically doable. 
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